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5 Claims.

This:. invention relates to an engine  control
device, and more particularly to a lever control
for the fuel systems of aircraft engines.

.+ An object of the invention is to provide a

throttle operating: mechanism combined with a
mixture control lever for aircraft engines: with
the two levers so coordinated that it is impossible
for the pilot to close the throttle without adjust-
ing: the mixture lever to its full rich position.
The invention-embraces a connecting means for
the two levers so that when the throttle is moved
to. its closed position from its open or cruising
position the mixture lever is also moved from its
cruising lean position to its full rich position and
thereby prevents the engine from stalling if the
throttle lever is-suddenly moved to its open or
cruising position. ~This. movement of the throttle
Jever . does not. affect the position of the mixture
lever.. When it is-desirable to set the mixtura le-
ver'to the cruising lean position, it is done by an
intentional effort on the part of the pilot without
affecting the position of the throttle lever.

The present invention is an improvement over
my prior Patent No. 2,292,091, patented August
4, 1942, and is designed to accommodate mixture
levers moving opbposite to the throttle levers. In
the instant case the throttle lever is connected
to the mixture lever by a one-way clutch mecha-
nism and does not use the detachable hooking
means-for -the levers'shown in my prior patent.
In normal operation when the pilot starts his
engine he must choke or provide a rich mixture
- for his engine and to accomplish this the mixiure
lever.is moved to the desired point to adjust the
carburetor to pass a rich mixture to the engine
and the-throttle lever is opened partially. As
the engine warms up the mixture lever can be
readily adjusted to prevent overchoking of the
engine regardless of the position of the throttle
lever: “After the plane has taken off and leveled
out for.cruising the mixture lever is manually
adjusted: to its cruising lean position; or in other
words, to a . position near the idle cut-off posi-
tion." - Tt ‘it bhecomes necessary for the pilot to
retard the throttle, the mixture lever is pro-

gressively moved from its lean to its full rich

position. which is reached as the throttle ap-
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proaches its closed position. In use, the mixture -

lever is only adjusted under certain conditions
of .starting and idling the engine while on the
other hand the throttle is manipulated for vari-
ous operations of the plane. The great danger
confronting the pilotis the unintentional cutting
down of the speed of the engine without read-
justing the mixture control which results in
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stalling -the engine. This. is especially true -in
military aircraft under battle conditions.

In the drawings:

Fig. 1 is a rear view of the engine throttle and

- mixture control lever assembly;

Fig. 2 is a front view of the apparatus with
the lever positioned as in-Fig. I; and

Fig. 3 is a horizontal sectional view taken on
line 3-—3 of Fig. 1. and showing the selective con-
necting means between the two levers.

Essentially the present engine fuel control ap-
paratus consists of a throttle lever { and g mix-
ture lever ¥mounted to.turn about.a common axis
5 within the frame 7T, the levers { and 3 being
carried between arcuate end members 8 and I,
respectively, and the central frame T whereby
when the levers are moved they adjust the fuel
system. of the engine through suitable mecha-:
nism, not disclosed: As shown, the throttle lever
I and-mixture lever 3 are adapted for individual
manual - adjustment; the throttle lever being
movable throughout the length of the arcuate
end segments 9 and ti, or about 60°, while the
mixture lever is adjustable over a range of about
351° from its cut-off to its full rich bosition,
these. segments being secured to the ends of cen-
tral-frame 1 by suitable means 3. Preferably,
non-metallic separators 15 are used to frictionally
hold the levers |- and 3 in-adjusted pesition.

On the lower portion: of the throttle lever { an
arcuate toothed rack (T is mounted having teeth
9. thereon normally meshing with the. toothed
gear 21 as will be hereinafter desecribed.

The mixture:lever 3 adjacent the opposite end
of the central. frame member 1 is provided with
a segmental rack 23 having teeth 25 thereon
carried on an inwardly extending arm: 27 secured
to the lower portion of the lever. This toothed
segment 23 normally meshes with a. gear 29
mounted on bushing 31 and carried.on horizontal
shaft 33, the ends of the shaft being carried in
depending arms. 85.and 3T of the central frame '
7 and secured-in position by cotter pins.or the
like. . The debending arm 36 of the central frame .
has an arcuate slot 39 therein for the passage of
rack arm 21.

The toothed gear 2| meshing with the seg-
mental rack 19 carried by the throttle lever i
is carried on the end of the horizontal shaft 33
adjacent the depending arm 37 and theinner
face of gear 21 is undercut at 39 to provide a
flange which limits the outward movement of the
plurality of dogs 41, pivoted on the rivets or pin-
ion-shafts 43 which are spaced around the un-
dercut face of the gear -21. The pivoted dogs
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4{ are outwardly projected by spring arms 45 -

bearing against their long sides into engagement
with teeth 47 formed on the inner periphery 48

. of toothed gear 21 and the bell-shaped clutch

°

collar 61 integrally attached to the hub of gear
29. These several parts are normally maintained
in cooperating relation by compression spring
53 carried on‘shaft 33 and bearing against the
face of gear 28.and the lower portion ‘'of depend-
ing arm 35.

Thus, when the parts are in the position shown
in Fig. 2, that is in normal flight, with the throttle

lever ! “open” and the mixture lever at “cruis-

ing lean” and the pilot moves the throttle to-
ward “closed” position the mixture lever 3 is au-
tomatically connected to the throttle lever .and
moves to “full rich” position. This is accom-
.plished by rack f9 meshing with the teeth ‘on
gear 21 which is rotated and the movement trans-
mitted to the bell-shaped clutch collar 51 through
engagement. of the pivoted dogs 41 with the teeth
41 formed in the flange collar to transmit rotary
movement to the connected gear 29. The teeth
thereon meshing with rack 25 carried by arm 21
and affixed to the mixture control moves the mix-
ture lever 3 backward to “full rich” position so
that it is impossible to stall the engine by reduc-

ing the fuel thereto without increasing the rich-

ness of the mixture. Although there is some lost
motion between the parts, it will be noted that
due to the use of 4 dogs 41 cooperating with an
equal number of rack teeth 47, movement of the
throttle | can only move a comparatively short
distance before a positive clutching occurs and
the mixture lever 3 is connected therewith and
is carried rearwardly to “full rich.” The throttle
I generally works through an angle of 60° from
“open” to “closed” position while the mixture
control 3 moves through an angle of 30° from
its normal “cruising lean” position (when the

-throttle is open) to its “full rich” position (When'

the throttle is closed).

When first starting up it is necessary to per-
mit the mixture lever to have independent move-
ment aside from its tie-in movement with the
throttle and this is accomplished by disengaging
the clutch collar 51 from engagement with dogs
41, -As shown in dotted lines in Fig. 3, when the
handle 55 pivoted on stud 57 of the mixture lever
3 is grasped together with the ball 59 on the mix-~
ture lever the link arm 61 is elevated and in turn
raises arm 63 attached to crank 65 pivoted at
61 to stud 69 and moves horizontal rod 11 pass-~
ing through opening 715 attached to the lever
arm of crank 65 with the lower surface of hook
rod 71 suitably supported on a bottom roller T1.
The. upturned portion 13 of hook red Tl engages
the outer face of gear 29 and disengages it from
rack 25 and also moves the clutch collar,5! from
engagement with the dogs 41 as shown in dotted

-lines in this view. Thus the mixture may inten-

tionally move from its closed position to “full
rich” or to any desired intermediate point when

" the pilot presses the printed handle 55 but when

the gear train described-is in meshing engage-
ment the pilot has only the throttle lever to op-
erate and be assured that he will not stall his

engine when he moves the throttle from open to

closed position, or from closed to open pos1t10n
I claim: .
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1. In an engine control mechamsm .8 throt-
tle lever movable between closed and open posi-
tions, a mixture control member movable between
lean and rich positions and means actuated by
the throttle lever comprising a rack adapted to
engage a one-way clutch, a pinion mounted co~
axial with said one-way clutch to rotate there-
with, said .pinion meshing with a second rack
motuinted on said mixture control member so that
movement of. the throttle from open to closed
position rotates said pinion meshing with said

~ second rack to move said control mixture toward
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its rich position, and manual means secured to
the mixture control member for disengaging said
pinion. and one-way clutch from the said racks.

- 2. In an engine control mechanism, a throttle
lever and a mixture lever mounted to swing about
an axis, racks secured to each of said levers and
meshing with gears mounted on a common axle,
a clutch interposed between said gears-and man-
ual operable means on the said mixture lever for
disengaging the said clutch whereby the mixture
lever may be operated independently . of the
throttle lever.

3. In an engine control mechanism the com-
bination of a pair of levers mounted to swing
about an axis, g clutch, an arcuate rack mounted
on each lever tootned gears connected through
said clutch and axially supported on a common
axle and adapted to be rotated by one of said
racks, and manually operated means pivoted to
one of said levers for shifting a portion of said
clutch and one of said toothed gears along said
axle and out of operable engagement with the

other of said toothed gears.
4. In an éngine control mechanism, a throttle

. lever and a mixture lever mounted in an arcuste

45

frame’ and adapted to swing about an axis,
toothed racks carried by said levers and meshing
with pinions mounted on a horizontal axle, one
of said gears having an enlarged flangé collar
integrally  secured to the hub portion theresf,
teeth positioned within the enlarged flange col-
lar, spring biased dogs mounted on the face of
the other of said gears normally meshing with
the teeth in the said enlarged collar and means
for sliding the first mentioned gear and ifs asso-~

- ciated flange collar en the said horizontal’ axle

50

56

60

65

70

out of engagement with the rack on the mixture
lever and the spring biased dogs on the other of
said gears; respectively.

5. 'In an engine control méchanism, an arci-
ate frame including a central portion and énd
plates secured thereto, a throttle lever and a
mixiure lever mounted between the central frame
and the said end plates, spaced depending arms
carried on the central frame portion, an. axle
mounted- in said depending arms, gears carried
on the said axle meshing with toothed racks car-
ried on the throttle and ‘mixture levers, a one-
way clutch mounteéd for turning about said axle
interposed between said gears, the elements of
said clutch being carried by said gears and a piv--
oted lever secured to the mixture lever pivotally
secured to a hooked member whéreby when said
pivoted lever is actuated the hooked member lat~
erally moves one of saxd gears from ‘engagement
Wlth 1ts rack
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